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Pollen-spore assemblages from the submarine boring well
(Tsu-Ko-1) in the Korea Strait
Kiyoshi TAKAHASHI
Abstract
Fifty-three sidewall samples of the boring well (Tsu-Ko-1) on the western slope of the Tsushima
Trough in the Korea Strait have been examined palynologically, but only fifteen of them are available to
bring remarkable pollen-spore assemblages which consist of more than one hundred and seven kinds of
palynomorphs. Pollen-spore assemblage from deeper horizons than at least 802m in depth indicates a
predominance of Caryapollenites simplex simplex (Carya), Periporopollenites stigmosus (Liquidambar)
etc. in appearance. This is a characteristic of the Daijima type flora (Middle Miocene). This assemblage
is well correlated with the pollen-spore assemblage of the Yonil Group, Korea and the Chojabaru Diatomite
Formation, Iki Island. At least, horizons from less than 802m to 362.5m in depth may be the Late

























底調査により,海底から採集された泥土中にThyasira bisecta Conrad, Lora yanamii Yokoyama,
Pecten heteroglyptus Yokoyama, Turbonilla morsei Yokoyama, Carcharias cuspidatus
(Agassiz)など,化石種としてのみ知られた貝類その他が種々な生物遺骸中に混じっているの
を見出した. 4採集地点中,とくに478地点は,今回の報告のボーリング地点に最も近く,
この地点から得られた貝殻はDentalium rahabdotum Pilsbry, Fulgolaria preγostiana Cross,
Neptunea lyrata Martyn, Natica (Tectonalis) janthostoma Desh., Siphonaria cassidarieformis
Reeve, Turritella kiiensis Yokoyama, Turricula subdecliγis Yokoyama, Limopsis tokaiensis























告した. 2地点から採集され,年代測定が行われた化石は次の3種である. Panomya arctica












































































































































有翼花粉では4種類(Zonalapollenites igniculus, Pityosporites pseudolabdacus, Pityo-
sporites taedaeformis, Piceapollis alatus)が迎日湾の中新続と共通で, P. pseudolabdacusが
迎日湾中新続から初めて筆者(1979)により記載された.また, Yonil層群産と共通種は次
の4種である'. Pityosporites pristinipollinius, Abiespollenites giganlicus, Piceapollis







ticulosus, Tricolpites reticosusが迎日湾中新続から初めて記載されたものである. 4種類の
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L eiotriletes koreanu s* 1 1
B aculatisporites w ellm anii。 4
B aculatisporites sp . I
R ugulatisporites sp . 1
F oveotriletes sp. 1 1
P unctatisporites sp. 1
S tereisporites sp. 1
G ranu latisporites sp. 1
C icatricosisporites? sp. 1 1
T rilete spore indet. 1
L aevigatosporites deh iscen s* 2 5 5 I 4 l 1 1 1
L aevigatosporites ovo ideus* 1 2
L aevigato sporites spp. 6 1 1 2 2
V errucatosporites cf. m egafavus 2 1
G em m atosporis sp. 1
P olypodiidites pohangensis* I
Inap erturopollenites dubius 1 0 4 1 2 3 5 5 6 8 2 2 1 8 2 1 4
Inaperturopollenites parvus* 1 1
S equoiapollenites sp. 1 1 1 1
C upressacites scrupeus* 3 1 1 1 1
P sophosphaera sp. 1 5 2
P otam ogetonacidites difficilis* 2 2 1 1 I 3
Z onalapollenites igniculus* 5 3 1 2
Z onalapollenites sp. 1
P ityosporites pseudolabdacu s* 1 9 1 I 6 1
P ityosporite s pristinipollinius 2
P ity osporites taedaeform is 5
P ity osporites spp. 4 1 3 2 4 1
A b iespollenites giganticus 1
A biespollenites spp. 2
P iceapollis alatus 1
P iceapollis saccifer。 1 1
P iceapollis spp. 3 1 0 l 1 7 1 6
P odocarpidites cf. fushunensis△ 1
C f. C edripites sacculatus。 1 2
M onocolpopollenites universalis 2 1
M onocolpopollenites intrabacu latus△ 1
M onocolpopollenites kyushuensis" 2 1
M onocolpopollenites sp. 1
Q uercoidites um iensis 3 1 1 1 1 1
C upuliferoidaepollen ites ditis* 1 2 2 1 4 1 1 1 1 1
C upuliferoidaepollen ites vulgaris。 1 2 1 1 3 2 1 I
C upu liferoidaepollenites fallax。 1 1 8
C upu liferoidaepollenites w eylandii。 2
T ricolpopollenites scu lptus 2
T ricolpopollenites sub asper 1
T ricolpopollenites granulatu s n. sp. 9 1 9 5
T ricolpopollenites m einoham ensis m einoh. 1 1 1 2
T ricolpopollenites m einoham ensis rotundus* l 2 1 3 2 2 1 1 1
T ricolpop ollenites sp. 1 2
T ricolpites m inutireticulosus* 6 2 2 1 1 1 3 1 1 1
T ricolpites reticosu s◆ 1 1 1 1
S triatopollis striatellus* 1 2 5 2 1 1
R etitrescolpites m inor n. sp. 2
C upuliferoipollen ites castaneoides* 2 1 9 I 4 8 0 1 1 1 1 I
C upuliferoipollenites pusillu s* 1 1
T ricolporopollenite s consularis consularis* 3 1 1 1 2
T ricolporopollenites consularis globularis 1 I 1 1
T ricolporopo llenite s incertus* 1 2 2 1 2 1 3 1 1
T ricolporop ollenite s em arginalis* 1 1 .
T ricolporopollenites m icroporifer△ 3 3 3 2 3 1 1
T ricolporopollenites elongatus nーSp. 2 1
T ricolporopollenite s ovuliform is* 1 1
T ricolporopollenites sp. 1 1
T ricolporopoYlenites sp. (finely punctate) 1
F agu spollenites sphaericus* 1 3 3 2 1 4 1 8 4 1
F agu spollenites sp. (large form ) 1 1 1 1
Ilexpollen ites tertiariu s* 2 1 2 0
R ho ipites hoshuyam aen sis hoshuyam aensis* 1 1 1 2 1
R ho ipites hoshuyam aensis foveolatus 2
R hoipites sp. 1 1 1 2
S triatricolporites com m unis* 2 1 1 1 1
S triatricolporites pseudoaceroides n. sp. 1 1
S triatricolporites cf. globularis* 1
R etitricolporites m isellus* 1 1 3
C yrillaceaepollenites sp. 1 2 2 1
T riatriopollenites subtriangularis* 1 1 1
T riatripollenites opacu s* 1 1
M om ipite s constatus * 1 1 1 1 1 1 1
T riporopollenites shim ensis* 3 4 2 1 1 1 1 1
T riporopollen ites festatus* 1
C aryapollenites sim plex sim plex * 2 2 5 4 2 1 1 0 6 6 4 2 1 5 4 4 3
S ubtriporopollenite s kyushu ensis* 1 4 6 4 4 l 2 1 1 1 1
S ubtriporopollenite s sp. 1
T rivestibulopollenites pseudobetuloides* 1 4 2 3 1
B etulaepollenites ob scurus 1 l l 2 1
S ym plocoipollenites sp. 1 1 1
†iliaepollenites punctulosu s* 8 2 2 3 1 2 4 3 1
E ngelhardtioidites h izenensis。 l l
B eaupreaidites sp. 1
U lm ipollenites undulosus* 8 1 l l 1 1 4 4 1 2 2 2 2 1 8 8 8 1 0 1
Z elkovaepollenites potoniei* 1 1 l 1 2 1 2 4 1
P olyvestibulopollenites em inens* 3 7 4 2 8 3 1 7 2 2 2 l l 5 2 1
P olyvestibulopollenites m inu sculu s
C arpinuspollis grandis*
P olyatriopollenites sim ilaris
P olyatriopollenites polyceras*
P o ly atriopollenites ? n. sp.
P eriporopollenites stigm osu s*
C henopodipollis m icroporatus。
C henopod ipollis m inim us n. sp.
P eriscarioipollis polygonoides△
P eriscarioipollis delectus n. sp .
Juglanspollenites sp .
G ram inid ites spp.
E ricipites sp.
E phedripites sp.
* 印 :雷雲芸 C hanggi および Y onil 両層群 T otal










































































3 4 1 5
△印: Changgi層群に見られるもの
検出されたacritarchs
P seudoschizaea sp. 1
M icrhystridium ar iaken se* 1
M icrhystridium baculiferum 。 1
M icrhystridium yonilense。 l
M icrhystridiu m cf. koraiense。 2
B altisphaeridium sp. l
C ystidiopsis cf. certus l
P alam bages sp . 1
朝鮮海峡海底ボーリング(Tsu-K0-1)試料から得られた花粉・胞子群集19
Yonil層群にみられる.その中6種類が逆目湾中新続から筆者(1979)により初めて記載さ
れた( Tricolporopollenites emarginalis, Tricolporopollenites oγuliformis, Faguspollenites




llonites opacus, Triγestibulopollenites pseudobetuloides, Betulaepolleniles obscurus, Tiliae-
pollenites punctulosus).


















ariakense, Yonil層群にみられるMicrhystridium baculiforium, Micrhystridium yonilense,
Micrhystridium cf. koraienseが僅かながら検出されている(第1表参照). Cystidiopsis cf.
certusはNagy (1965, 1969)によって,ハンガリーの新第三系から記載・報告されたものと
同じである. M. ariakense以外の上記の種はいずれも海棲種と考えられる.
V. Description of new palynomorphs
(1) Tricolpopollenites granulatus n. sp.
(PI. 3, figs. 22-25)
Description : Tricolpate pollen grains. Amb round or broad elliptical in outline,
fully circular in polar view. Poles well rounded or with more or less tapered ends.
Colpi curved and converged from pole to pole. Exine coarsely punctate or丘nely
granulate, 0.5-1.2^111 thick. Grain size: 19-26.5/urn (length) X 14-20,uni
(breadth).
Holotype : PI. 3, 6g. 24 (polar view); grain size 22 /um in diameter; exine丘nely
granulate, 1 /urn thick; preparat GN 4573; 1590.3 m in depth.
Occurrence : 24 grains; boring well (Tsu-Ko-1) 802m, 1554.5 m, 1590.3m and
1808.3m in depth.
20 高橋活
Remarks: The present specimens are comparable with Tricolpopollenites
inamoenus Takahashi (1961, p. 313, pi. 22, figs. 42-49), but differ in ornamentation
form.
Botanical affinity : Unknown.
(2) Chenpodipollis minimus n. sp.
(PI. 6,丘gs. 9, 10a-b, lla-b)
Description: Spherical, periporate pollen grains with 40士small germinal
pores (20 ± pores on the hemisphere). Pore circular or somewhat elliptical, 1.2-
1.8fxm in diameter. Exine 1.2-1.5jum thick,丘nely punctate. Pollen size: 16-20
〃m X 15-17.5!Jm in diameter.
Holotype : PI. 6, figs. 10 a-b; periporate pollen grain with 40 + small germinal
pores (20 ± pores on the hemisphere); pore 1.5 //m in diameter; exine finely punctate.
Occurrence : 10 grains; boring well (Tsu-Ko-1) 362.5 m in depth.
Remarks : Chenopodipollis pollen appears increasingly in Miocen (or Neogene).
The present specimens compare to Chenpodipollis microporatus (Nakoman) Liu in
size and somewhat form, but appear to differ in ornamentation of the exine.
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Fig. la-b. Stereisporites sp. GN 4514, 2155.6m
Fig. 2. Leiotriletes koreanus Takahashi GN 4474, 1203m
Fig. 3. Leiotriletes sp. GN 4584, 1808.3m
Fig. 4. Baculatisporites sp. GN 4464, 1007.6m
Fig. 5. Trilete spore indet. GN 4540, 2360m
Fig. 6. Rugulatisporites sp. GN 4438, 362.5m
Fig. 7. Foγeotriletes sp. GN 4468, 1007.6m
Figs. 8a-b. Biculatisporites wellmanii (Couper) GN 4438, 362.5 m
Figs. 9a-b. Granulatisporites sp. GN 4557, 2723 m
Fig. 10.? Cicatricosisporites sp. GN 4541, 2360m, X400.
Fig. ll. Laevigatosporites oγoideus Takahashi GN 4537, 2360 m




Fig. 1. Polypodiidites pohangensis Takahashi GN 4511, 2155.5 m
Fig. 2. Gemmatosporites sp. GN 4506, 2155.6m
Fig. 3. Verrucatosporites cf. megafaγms Krutzsch GN 4506, 2155.6 m
Figs. 4-5. Pityosporites pseudolabdacus (Takahashi) Takahashi
Fig. 4: GN 4435, 362.5m fig. 5: GN 4439, 362.5m
Fig. 6. Pityosporites prislinipollinius (Traverse) Krutzsch GN 4508, 2155.6 m; X 600.
Fig. 7. Pityosporites taedaeformis (Zaklinskaja) Takahashi GN 4513, 2155.6 m
Fig. 8. Piceapollis saccifer Takahashi GN 4473, 1203 m
Fig. 9. Piceapollis sp. GN 4561, 802m
Fig. 10. Inaperturopollenites dubius (Potonie & Venitz) Thomson & Pflug
GN 4573, 1590.3m




Figs. 1-2. Piceapollis saccifer Takahashi
Fig. 1: GN 4530, 2251.1m; fig. 2: GN 4515, 2155.6m
Fig. 3. Podocarpidites cf. Jushunensis Sung & Tsao GN 4508, 2155.6 m
Fig. 4. Cf. Cedripites sacculatus Takahashi GN 4485, 1203m
Fig. 5. Zonalapollenites igniculus (R. Potonie) Thomson & Pflug GN 4489, 1313 m
Fig. 6. Psophosphaera sp. GN 4506, 2155.6m
Fig. 7. Potamogetonacidites dijjicilis Takahashi GN 4484, 1203 m
Fig. 8. Monocolpopollenites intrabaculatus Takahashi GN 4459, 1007.6 m
Fig. 9. Monocolpopollenites kyushuensis Takahashi GN 4476, 1203 m
Fig. 10. Monocolpopollenites uniγersalis Takahashi GN 4508, 2155.6 m
Fig. 12. Ephedripites sp. GN 4489, 1313m
Fig. 13. Quercoidites umiensis (Takahashi) Takahashi GN 4437, 362.5 m
Figs. 14-15. CupuliferoidaepoIUnites ditis (Takahashi) Takahashi





















































Cupuliferoidaepollenites γulgaris (Takahashi) Takahashi GN 4556, 2723 m
Cupuliferoidaepollenites fallax (R. Potonie) Potonie GN 4558, 802 m
Tricolpopollenites subasper Takahashi GN 4527, 2251.1 m
Tricolpopollenites meinohamensis Takahashi subsp. meinohamensis
GN 4602, 2268.7m
Tricolpopollenites meinohamensis Takahashi subsp. rolundus Takahashi
GN 4471, 1203m
Tricolpopollenites sculptus Takahashi GN 4584, 1808.3 m
Tricolpopollenites granulatus Takahashi n. sp.

























Striatopollis striatellus (Takahashi) Takahashi GN 4573, 1590.0 m
Tricolpites reticosus Takahashi
Fig. 2: GN 4562, 802m; fig. 3: GN 4532, 2251.1m
Tricolpites minutireticulosus Takahashi
Fig. 4: GN 4583, 1808.3m; fig. 5: GN4483, 1203m, fig. 6: GN4432, 362.5m
Cupulife ro ipollenit es
Fig. 7: GN 4599,
Cupulife roipollenit es
Cupulifero ipollenit es
Fig. 10: GN 4573,
Cyrillaceaepollenites
Tricolporopollenites
Fig. 13: GN 4573,
Tricolpo ropolleni tes
01ノuliformis Takahashi
2268.7m; fig. 8a-b: GN 4511, 2155.6m
pusillus (R. Potonie) R. Potonie GN 4503, 1554.3m
castaneoides (Takahashi) Takahashi
1590.3m; fig. ll: GN 4432, 362.5m
sp. GN 4563, 802m
microporifer Takahashi
1590.3m; fig. 14: GN 4481, 1203m
incertus Takahashi
Fig.15: GN 4556, 2723m; fig. 16: GN4573,1590.3m;fig.17:GN4473, 1203m
Tricolporopollenites consularis Takahashi subsp. globularis Takahashi
GN4452, 639.3m
Tricolporopollenites consularis Takahashi subsp. consularis GN 4557, 2723 m
Tricolporopollenites emarginalis Takahashi
Fig. 20: GN 4561, 802m; fig. 21: GN 4477, 1203m
Tricolporopollenites sp. GN 4449, 639.3 m
Tricolporopollenites elongatus Takahashi n. sp.
Figs. 23a-b: GN 4512, 2155.6m; fig. 24: GN 4530, 2251.1m
Faguspollenites sphaericus Takahashi
Fig. 25: GN 4559, 802m; figs. 26a-b: GN 4433, 362.5m
Striatricolporites communis Takahashi
Fig. 27: GN 4473, 1203m; fig. 28: GN 4511, 2155.6m
Striatricolporites cf. globularis Takahashi GN 4565, 802 m
Retitricolporites misellus Takahashi
Fig. 30: GN 4585, 1808.2m; figs. 31a-b: GN 4434, 362.5m
Rhoipites hoshuyamaensis (Takahashi) Takahashi subsp. hoshuyamaensis
Figs. 32a-b: GN 4531, 2251.1m; fig. 33: GN 4564, 802m
Rhoipites hoshuyamaensis (Takahashi) Takahashi subsp. foVeolatus (Takahashi)


























Striatricolporites pseudoaceroides Takahashi n. sp.
Fig. 1: GN 4506, 2155.6m; fig.2: GN 4584, 802m; fig. 3:GN 4475,1203m
Ilexpollenites tertiarius (Takahashi) Takahashi
Fig. 4: GN 4559, 802m; figs.5a-b: GN 4432, 362.5m; fig. 6: GN 4585,
1808.3m
Retitrescolpites minor Takahashi n. sp.
Fig. 7: GN 4584, 1808.3m; fig. 8: GN 4583, 1808.3m
Momipites constatus (Takahashi) Takahashi GN 4561, 802 m
Triporopollenites shimensis Takahashi GN 4563, 802 m
Triatriopollenites subtriangularis Takahashi GN 4482, 1203 m
Triatriopollenites opacus Takahashi GN 4561, 802 m
Betulaepollenites obscurus Takahashi
Fig. 13: GN 4530, 2251.1m; fig. 14: GN 4584, 1808.33m; fig. 15: GN
4585, 1808.3m
Fig. 16. Engelhardtioidites hizenensis (Takahashi) Takahashi GN 4489, 1313 m
Figs. 17-19. Triγestibulopollenites pseudobetuloides Takahashi
Fig. 17: GN 4442, 639.3m; figs. 18, 19: GN 4564, 802m
Fig. 20. Beaupreaidites sp. GN 4524, 2251.1 m
Figs. 21-23. Symplocoipollenites sp.
Fig.21:GN 4585, 1808.3m; fig. 22: GN4497, 1554.5m; fig. 23: GN4468, 1007.6m
Figs. 24-25. Caryapollenites simplex (R. Potonie) Raatz subsp. simplex
Fig. 24: GN 4474, 1203m; fig. 25: GN 4564, 802m
Figs. 26-28. Tiliaepollenites punctulosus Takahashi
Figs. 26, 27: GN 4565, 802m; fig. 28: GN 4485, 1203m
Fig. 29. Subtriporopollenites kyushuensis Takahashi GN 4468, 1007.6 m
Figs二30-31. Polyγestibulopollenites eminens Takahashi
Fig. 30: GN 4433, 362.5m; fig. 31: GN 4564, 802m
Fig. 32. Ulmipollenites undulosus Wolff GN 4485, 1203 m











Carpinuspollis grandis (Takahashi) Takahashi GN 4509, 2155.6 m
Juglanspollenites sp. Fig. 2: GN 4433, 362.5m; fig. 3: GN 4479, 1203m
Polyatriopollenites : n. sp. GN 4565, 802m
Polyatriopollenites similaris (Takahashi) Takahashi GN 4485, 1203 m
Polyatriopollenites polyceras (Takahashi) Takahashi
Fig. 6: GN4534,2251.1m; fig. 7: GN 4485, 1203m
Periporopollenites stigmosus (R. Potonie) Thomson & PfJug GN 4480, 1203 m
Chenopodipollis minimus Takahashi n. sp.
Fig. 9: GN 4437, 362.5m; figs. 10a-b: GN 4434, 362.5m; holotype; figs.
lla-b: GN 4432, 362.5m
Fig. 12. Chenpodipollis microporatus (Nakoman) Liu GN 4559, 802 m
Fig. 13. Graminidites sp. a GN 4437, 362.5m
Fig. 14. Graminidites sp. b GN 4558, 802m
Figs. 15-16. Periscarioipollis polygonoides Takahashi
Fig. 15: GN 4555, 2403.2m; fig. 16: GN 4530, 2251.1m
Fig. 17. Periscarioipollis sp. GN 4436, 362.5m
Figs. 18-19. Periscarioipollis delectus Takahashi n. sp.
Fig. 18: GN4529, 2251.1m;fig. 19: GN 4564, 802m
Fig. 20. Ericipites sp. GN 4541, 2360m
Fig. 21. Pseudoschizaea sp. GN 4465, 1007.6m
Figs. 22a-b. Micrhystridium ariakense Takahashi GN 4443, 639.3 m
Fig. 23. Micrhystridium baculiferum Takahashi GN 4524, 2251.1 m
Figs. 24a-b. Micrhystridium yonilense Takahashi GN 4434, 362.5 m
Fig. 25. Micrhystridium cf. koraiense Takahashi GN 4514, 2155.6 m
Fig. 26. Baltisphaeridium sp. GN 4437, 362.5m
Figs. 27a-b. Cystidiopsis cf. certus Nagy GN 4434, 362.5m
Fig. 28. Palambages sp. GN 4491,1313m

